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Using Intel® Analyzers to increase performance

Optimize your kernels

With Advisor and VTune

Use Offload Advisor to find 
kernels to offload
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ÁOffload Advisor

Å Identify high -impact opportunities to offload 

ÅDetect bottlenecks and key bounding factors

ÅGet your code ready even before you have the hardware by 
modeling performance, headroom and bottlenecks 

ÁRoofline Analysis

ÅSee performance headroom against hardware limitations

ÅDetermine performance optimization strategy by 
identifying bottlenecks and which optimizations will payoff 
the most

ÅVisualize optimization progress

Å Flow Graph Analyzer

ÁVisualize your CPU/GPU code and get recommendations 
for the CPU device

ÁOffload Performance Tuning

ÅExplore code execution on various CPU and GPU cores 
on your platform

ÅCorrelate CPU and GPU activity

Å Identify whether your application is GPU or CPU bound

ÅHPC Performance Characterization

Å Identify whether the OpenMP application 
offloads work to GPU effectively

ÅGPU Compute/Media Hotspots
ÅAnalyze the most time -consuming GPU kernels, 

characterize GPU usage based on GPU hardware 
metrics

ÅGPU code performance at the source-line level and 
kernel assembly level 

Intel Analysis Tools for GPU Compute Analysis 

Intel® Advisor Intel® VTuneÊ Profiler
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Intel® VTuneĻProfiler
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Intel® VTuneĻProfiler GUI: quick overview

ÁGUI provides 3 panes to configure the 
analysis:

ÅWHEREis used to specify an analysis system

ÅWHAT is used to specify an analysis target

ÅHOW is used to select an analysis type

VTune Profiler documentation: WHERE: Analysis system, WHAT: Analysis Target
and HOW: Analysis Types

https://software.intel.com/content/www/us/en/develop/documentation/vtune-help/top/set-up-project/analysis-system.html
https://software.intel.com/content/www/us/en/develop/documentation/vtune-help/top/set-up-project/analysis-target.html
https://software.intel.com/content/www/us/en/develop/documentation/vtune-help/top/set-up-project/analysis-types.html
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VTune CLI: quick overview

ÁCLI has its own help with  several 
levels:

Åvtune -help 

Åvtune -help collect 

Åvtune -help collect gpu-offload

ÁRun collection:

Åvtune -collect <analysis_type> <target >

ÁGenerate a report:

Åvtune -report < report_name> -r <result_dir>

VTune Profiler documentation: Command Line Interface

https://software.intel.com/content/www/us/en/develop/documentation/vtune-help/top/command-line-interface.html
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GPU offload

ÁHelps to identify whether the 
application offloads work to GPU 
effectively.

ÁCan be used to profile OpenCL, 
Level0 and Intel Media SDK based 
applications or DPC++ and OpenMP 
applications that offload work on 
Intel GPU.

VTune Profiler documentation: GPU Offload Analysis

https://software.intel.com/content/www/us/en/develop/documentation/vtune-help/top/analyze-performance/accelerators-group/gpu-offload-analysis.html
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Optimize your GPU usage using Intel® VTune Profiler 
GPU offload

This analysis enables you 
to:

Identify how effectively 
your application uses 
DPC++ or OpenCL kernels. 

Explore GPU usage and 
analyze a software queue 
for GPU engines at each 
moment of time
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Optimize your GPU usage using Intel® VTuneĻProfiler 
GPU offload

Use the GPU offload features 
Intel® VTuneÊ Profiler to see 
how effectively we are using 
our GPU. 

VTune Profiler shows a 
synchronized time line
between the CPU and GPU. 
GPU offload does indicate 
that our GPU execution units 
are stalling as indicated by 
the dark read bar in our 
timeline. 
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HPC Performance
Characterization
ÁHelps to identify whether the 

OpenMP application offloads work 
to GPU effectively.

ÁThe main difference with GPU 
Offload analysis is that the data is 
collected through OMPT interface.

VTune Profiler documentation: HPC Performance 
Characterization Analysis

https://software.intel.com/content/www/us/en/develop/documentation/vtune-help/top/analyze-performance/parallelism-analysis-group/hpc-performance-characterization-analysis.html


12

GPU Compute/Media
Hotspots
ÁAllows to analyze the most time-consuming 

GPU kernels, characterize GPU usage based 
on GPU hardware metrics, identify 
performance issues caused by memory 
latency or inefficient kernel algorithms, and 
analyze GPU instruction frequency per 
certain instruction types.

VTune Profiler documentation: GPU Compute/Media 
Hotspots Analysis

https://software.intel.com/content/www/us/en/develop/documentation/vtune-help/top/analyze-performance/accelerators-group/gpu-compute-media-hotspots-analysis.html
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Optimize your GPU usage using Intel® VTune Profiler
GPU hotspots

Active vs. Idle EU 
activity

Bandwidth at 
multiple levels Run VTune Profiler GPU 

Hotspots to try to identify 
the source of our low 
GPU utilization and stalls. 
Click on the graphics tab 
in GPU Hotspots and you 
can see a high-level 
diagram of your 
architecture. 



14

Intel ® VTuneĻProfiler  for Intel GPUs ÝTimelines for 
Correlation

Identify too much or 
too little kernel 

activity

Correlate GPU 
activity with kernels 

and threads
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Intel® VTuneĻProfiler for DPC++ Code

Performance metrics 
at the DPC++ 

statement level

GPU assembly 
available for 

compute kernels
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Intel® Advisor
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Rich Set of Capabilities for High Performance Code Design
Intel® Advisor

Offload Advisor

Design offload strategy and 
model performance on 
GPU.
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Offload Modeling
With Intel® Advisor
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Intel® Advisor - Offload Modeling

ÅRun on CPU or 
GPU ÝPredict for 
GPU

ÅHelps to define 
which sections of 
the code should 
run on given 
accelerator

ÅProvides 
performance 
projection on 
accelerators

Recommended 
for offloading

Not Profitable 
for offloading

Offloading is LLC 
BW Bound


